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To prevent injuries and loss of life due to Electric Shock Drowning
(ESD) and water-related electrocutions.

To promote the understanding of the mechanisms of ESD, i.e. how this

isk areas, i.e. where this takes place.

drowning’s of a suspicious



Providing power to vessels in fresh-water from an external source is a
unique situation that can create a hazard not found when using AC
er on shore.

ing 1nto a bathtub or swimming pool with a
an electrical outlet? Think of
imilar if the vessel is



~ You are connecting two different electrical systems
ired to its own code:
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COMPLETED BY CERTIFYING PHYSICIAN \ /__TO BE COMPLETED ONLY BY MEDICAL EXAMINER

28. WAS MEDICAL EXAMINER NOTIFIED?

Jla TIME OF DEATH l]m DATE PRONOUNCED DEAD (Month, Day. Year e )

6:30P  w| August 1, 1999

6:30P m

M Dves Owne
ge., deaih al the time, dale, piace and
and manner glaled

32. On the basis of sxaminstion and/or IrveslQAtoN, m rmy

al ihe imea, dple, place and dus 1o
' ‘53529/ :
QAL .gmwr-;m y7. 24

daath oocorrmd

tha cause(s) and manns: sialed

rnm Day. Year)

33 DATE SIGNED {Mont Y

August 3, 1999

COUNTY

STATE OF OREGON

o GeReE oA

Electrocuted in water while swimming

!DRESS AND ZIP OF CERTIFIER/MEDICAL EXAMINER (Type or Prini)

PHYSICIAN IF OTHER THAN CERTIFIER (Type or Prnl)

STATE MEDICAL EXAMINER, 301 N. E. KNOTT,

PORTLAND, OR 97212

A CTRO 10N
A CONSEQUENCE OF

DUE TO, OR AS A CONSEQUENCE OF

{c)
PART OTHER SIGNIFICANT CONDITIONS -
y Condvbons contributing 1o death but nol resulling in the underyng cause given in PART

]'lm.futl between onset
and death

Inlarval betwien onael
and death

Interval between onget
and death

lo the deatt
O ve O Probably

HEno [ Unknowr

38 AUTOPSY

|38 ves O Mo

39 1 YES were bndings conscered
= oelermanng cause of geath?

X ves Do O

BE HOW INJUR

¥ OCCURRED

Electrocuted in water while swimming

40. MANNER OF DEATH 41a. DATE OF INJURY [ 41b. TIME OF a1c. INJURY
(Monith, Day. Year) INJURY AT WORK?
g thnwum August 1,
EDacoident
D undetermined | 1999 5:30P w| O ves X
Manner
o 41&. PLACE OF INJURY - Al homa, larm, sirsel, faciory, offce
i building, elc. (Specfy)

hannel

411, LOCATION (Streel and Number or Rural Roule Number, City or Town, Siats)

Multnomah Channel -
Helens H‘I_Ehum: Portlan

%52 0 N. W. St.
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Electric Shock Drowning (ESD) is the result of the passage of a

ically low level AC current through the body with sufficient force
muscular paralysis, rendering the victim unable to
ed in fresh water. with drowning the










e

!
{
]

L
k
LIpCIRL

|'.|I|'l.|










Died Jun 27™ 2005 At 19 Years of age.

Scott Creek Marina, Cave Run Lake,
Moorhead, KY

Caused By Lack Of Grounding
1 And Faulty Battery Charger





















ase involves two juvenile females that jumped
e females were seen by another
open, very stiff and

in the
























Electric Shock Drowning

Alexandra & Brayden
Anderson
R.L.P.
July 4, 2012

Do Not Swim
Around Docks
With Electricity

electricshockdrowning.org
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Victim enters water, becomes disabled, may or may not
or help;

1able to assist due to feeling
d be rescuers may




River Street Marina, Port Huron, MI. A 20 year old man jumped,
into the water from the pier behind a 29’ boat, moored stern
i ed as he attempted to climb onto the swim

ing to pull him on board reported
itated. The next day an




Bull Shoals, AR. A diver was found
he dock, drowned. An
AC to



Summerset Lake, near Desoto, St. Louis, MO. A teenage boy was Kkilled
when he received an electric shock while swimming towards a metal

at a dock on the lake. Three other teens (two boys and a girl)

1d all received shocks in the same area. One teen was
itical condition at a hospital (these
arrived). There was an
nd 10 amps




Brady Mountain Resort, Lake Quachita, AR. A 14 year old
boy died from electric shock while swimming near a

ecboat. A friend was also shocked and taken to the

1 jumped in to help and was rendered

e was unharmed after

ared to be inserting




Harrods Creek, Lexington, KY—Ohio River. Two dogs
mped into the water from the owner’s boat and were
in great distress. The wife jumped in to
in immediate distress. The
1 drown.




e conditions necessary to create an in-the- water shock
D docks, boats, Irrigation pumps, fountains,
e AC and fresh water. There are




1vity, voltage gradients develop
1iman body salinity level is
siderably



Supply Shore Power
Transformer Pedestal

e —— ot e —

' _ _ e
«— €  Neutral «— € l Equipment With
\ e Ground o /AC Ground Fault
— ‘ _ ' -_* n C
— ‘ Good —

Ground M
wi ’

Note: The water carries some fault
current depending on the resistances
of the water and bonding conductors




Supply Shore Power
Transformer Pedestal

e — Hot

«~— € Neutral

\ Ground |

= e —

— Broken |
Ground

No‘re The water now carries ALL the
fault current since the bonding
conductor is broken

Equipment With
AC Ground Fault




FIGURE 10 =TYPICAL INBOARD DC SYSTEM

o
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o




DIAGRAM 1 - Single Phase 120-Volt Systems with Shore-Grounded (White) Neutral Conductor and Grounding (Green)

Conductor (see E-11.17.1).
Branch Clroult
Breaker (Typical)

NOTE: This diagram does not illustrate a complete system. Refer to appropriate text.




DIAGRAM 4 - Single Phase 120/240 Volt System with Shore Grounded (White) Neutral Conductor and Grounding
(Green) Conductor (see E-11.17.2).

NOTE: This diagram does not iflustrate a complete system. Refer to appropriate text.




ot Safety Ground



AC Grounding conductor not a
to vessel's grounding system







MECHANISMS OF MORTALITY FOR
ESD
Direct
Contact
Voltage
Gradient /
Drowning
/

Electrocution



How many unexplained drownings of healthy, vibrant people
around boats and marinas have there been? The
ANSwWer—many.

nexplainable drownings might be
an extreme fatigue,
er—probably







3 Fatalities

20 Casualties




erage Resistance
(OSHA Values)

vV vV v v vV VvV VvV VY



Milliamps (mA)

Physical Result

1-3 Perception

Tingling Sensations
10-20 Can’t Let Go

Loss Of Voluntary Muscle Control
18-22 Can’t Breathe

Paralysis Of Diaphragm And Chest Muscles
50-65 Heart Fibrillation

Could Become Fatal

Time Is A Critical Factor
100+ Deadly

Death Can Occur Within A Very Few Seconds
P00+ Cardiac Immobilization

The Heart Muscle Is Instantly Immobilized




Clamping shore power cords for current in the water.

of 1 amps or ﬁreater present a dangerous condition
be taken.

erious, should be
er, and should be




Clamp Meter Use:

Current in the shore power cord goes into the boat on the cord’s
“hot” conductor, and comes out on either the cord’s return
al”, its “safety” return green wire, or both.

e power cord tells whether or not the boat’s
e water.

he A C “hot”
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CLAMP ON HITESTER
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« Clamp one, an
* If you get a reading, clamp bo
« If you then still get a reading, you have a
that magnitude

« If you are unable to clamp both for some reason,
record the two readings and subtract them; the

result should be zero. Ifitis not, you have a le
of that magnitude
» Possibility of two separate systems



The AC voltage can be easily tested and documented using a probe.

This is accomplished by placing a meter, in line, between the water
probe and the dock ground.

nd integrity.
oltage will increase.
e ck, that



SureTest® Circuit Analyzer
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Cooper Plate
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The amount of voltage measured across two given points

a set distance apart.

et to AC volts;

D ()

irection of the AC






NFPA 303
NEC 555
NEC 555.3

or Less
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« ABYC Standards

srounding less than 1 ohm
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WARNING!
WIRE IN ACCORDANCE WITH
INSTALLATION INSTRUCTIONS.
FAILURE TO COMPLY WITH
INSTALLATION INSTRUCTIONS B
WILL RESULT IN PERMANENT
DAMAGE TO THIS DEVICE




For electrical safety in the marine environment both the on-board bonding
system and the boats AC grounding system must be of low impedance (1.0
ohms or less).

ill take all paths in returning to its source.

to the surface area of the energized






Consider Your Own Safety First
Off ALL POWER to the Area and VERIFY







AC clamp meter with large jaws that is accurate in the milliamp range. HIOKI
3280-20

IDEAL® Suretest Circuit Analyzer 61-165
it Cords




Our Mission:

The electric shock drowning prevention association works diligently to prevent
further loss of life and injury due to electric shock drowning and other water related
ectrocutions.

Prevention

*Public & Industry :
Awareness *Law enforc
Legislation *First Responders
«Standards *Investigators
*‘NFPA *Boating public
‘NEC *Water-front owners
ABYC *Marina Operators
Education *Insurance Companies
*Presentations Grief Support
*Hands-0n training «Join us on Facebook
*Articles *Get into contact with other

«Studies who have lost loved ones to ESD



N T {1
imikimi.com







YOUR BOATING
DOLLARS AT WORK

Produced under a grant from the Sport Fish Restoration and
Boating Trisst Fund, administered by the U.S. Coast Guard.

USCG FY2006 Grant
In-Water Shock Hazard Mitigation

Strategies
Final Report October 1, 2008




Some of the information presented in this ABYC sponsored program has been

ovided by the following:

Hazard Mitigation Study administered by John Adey ABYC

esearch and documentation provided by:


mailto:qualitymarineservices@comcast.net
mailto:kp2r@bellsouth.net
mailto:kevin@cruisingessentials.com

Ques

Kevin Ritz Kevintritz@gmail.co

503-709-5649 /



